Description. Pouvoir demeurer chez soi en vieillissant est une priorité importante pour les personnes âgées. Souvent, cependant, les barrières environnementales les empêchent de pouvoir « vieillir à la maison ». But. Décrire un programme d'intervention pour les personnes âgées ayant pour but d'apporter des modifications à l'aménagement de leur domicile afin qu'il réponde à leurs besoins et examiner les effets de l'intervention sur la réalisation des activités quotidiennes. Méthodologie. À partir d'un cadre de compétences relatif aux pressions environnementales, un programme d'intervention pour les personnes âgées ayant pour but d'apporter des modifications à l'aménagement de leur domicile a été mis en oeuvre. Dans le cadre de cette étude prospective et quasi expérimentale menée auprès d'un seul groupe, les indicateurs subjectifs de rendement des participants face à leurs activités quotidiennes à domicile ont été évalués avant et après l'intervention (données de départ/post-traitement /posttraitement). Résultats. Depuis que les modifications à l'aménagement du domicile ont été apportées, la perception des participants face à la réalisation de leurs activités quotidiennes s'est nettement améliorée et a été maintenue au cours des deux années qui ont suivi l'intervention. Conséquences. Les modifications pouvant être apportées à l'aménagement du domicile peuvent aider les personnes âgées à vieillir à domicile.
Client-centred home modifications improve daily activity performance of older adults Mots clés I Vieillissement I Environnement du domicile I Modifications de l'environnement I Cadre de compétences relatif aux pressions environnementales O lder adults prefer to live out their later years in their own homes (American Association of Retired Persons [AARP], 2000) . Strong emotional ties to their homes make forced moves a devastating event for many older adults (Carpenter et al., 2007; Fogel, 1992) . At the same time, many older adults experience physical and cognitive frailty with deleterious effects on performance of daily activities (Fried & Guralnik, 1997; Gill, Williams, & Tinetti, 1995; Iwarsson, Nygren, Oswald, Wahl, & Tomsone, 2006) . Frail older adults are vulnerable to the demands of the physical environment, which can result in excess (i.e., preventable) disability (Iwarsson & Isacsson, 1998; Iwarsson et al., 2006; Mann, Hurren, Tomita, Bengali, & Steinfeld, 1994; Oswald, Wahl, Schilling, & Iwarsson, 2007; Oswald, Wahl, Schilling, Nygren, et al., 2007; Stark, 2001; Steinfeld & Shea, 1993) . Examples of environmental barriers include items located out of reach, controls or knobs that are difficult to grip and twist, and stairs (Mann et al.; Stark; Steinfeld & Shea) . Older adults are willing to accept home modifications (Trickey, Maltais, Gosselin, & Robitalle, 1993) , and some form of modifications occurs in an estimated 38% of homes of older adults with disabilities (U.S. Department of Housing and Urban Development, 2001) . Few studies, however, have systematically evaluated the effectiveness of home modifications in reducing excess disability or improving daily activity performance of older adults (Fange & Iwarsson, 2007) . approach, the primary outcome of this study was the clients' subjective perception of their performance.
Methods
We used a quasi-experimental design to conduct a single group (N=80) pre/post/post prospective study over a period of two years (Portney & Watkins, 2008) .
Site
The study was conducted in a suburban naturally occurring retirement community (NORC) in the St. Louis metropolitan area. A NORC is defined as a building, neighborhood, or community in which a disproportionally large number of older adults live (Hunt, 1988) . NORCs are not planned communities, but emerge naturally as individuals age in place or migrate to live close to peers or social services. An estimated 27% of older adults live in NORCs (AARP, 1992) . Although NORCs vary by demographic and ownership characteristics (Callahan & Lanspery, 1997) , they offer an opportunity to study interventions in communities that match imminent projected population rates of older adults. The St. Louis NORC is a geographically defined community of approximately one square mile, with 4,641 residents, of whom 32% (1,487) are age 65 or older (Missouri Census Data Center, 2002) .
Participants
Between January and August of 2003, a convenience sample of 317 older adults volunteered to participate in a cross-Gitlin and colleagues reported that home modification slowed the rate of functional dependency, enhanced caregiver self-efficacy, and decreased mortality among frail older adults (1993, 2001, 2006) . Mann, Ottenbacher, Fraas, Tomita, and Granger (1999) reported that home modifications and assistive technologies reduced functional dependency in older adults and costs for personal assistance and healthcare. These studies suggest that older adults may benefit from environmental modifications but do not address the effect, if any, of a client-centred intervention on the outcome of daily activity performance.
Client-centredness refers to a treatment approach that recognizes client preferences in treatment decisions (Law, Baptiste, & Mills, 1995; Oswald, Wahl, Schilling, Nygren, et al., 2007) . Client-centred occupational therapy has been associated with improved treatment outcomes (Law, 1998) .
Not surprisingly, adherence rates as low as 33-40% have been reported in home modification intervention studies that did not report using a client-centred approach (Cumming et al., 2001; Devor, Wang, Renvall, Feigal, & Ramsdell, 1994; Schoenfelder & Van Why, 1997) . Homes hold great meaning for many older adults (Dovey, 1985) , who may resist modifications they perceive as unattractive or cumbersome. Compliance with treatment might be enhanced if older adults are able to exert control over their home environments by making the final decision about the type of home modification implemented (Clemson, Cusick, & Fozzard, 1999) .
There are variations in the intensity and type of environmental support provided during investigations of home modifications, making comparisons across studies difficult. Some studies focus only on standard safety modifications, such as removing throw rugs or adding grab bars (Cumming et al., 1999) , others include structural changes to the home as well as assistive technology (Hammel, 2000; Mann et al., 1999) , and still others focus only on assistive technology (Mann, Hurren, Tomita, & Charvat, 1995) . A well-defined protocol for intervention is needed to define best practices in home modification (Gitlin et al., 2003) . Our approach to providing home modifications employed a global approach to solving environmental problems. We used a combination of architectural modifications and adaptive equipment, believing this approach would provide participants with the broadest range of options and would most closely approximate how occupational therapists practice.
The primary aim of this preliminary study was to describe a client-centred occupational therapy home modification intervention program and examine the impact of the intervention on daily activity performance over time. Costs associated with the intervention were also examined. The intervention used Lawton's ecological model (Lawton & Nahemow, 1973) as a foundation and was designed to reduce the environmental press posed by environmental barriers in the homes of older adults. Consistent with a client-centred © CAOT PUBLICATIONS ACE sectional study to identify their needs for health and social services (Carpenter et al., 2007) . Volunteers were recruited through neighborhood meetings, flyers, community newsletters, and word of mouth. All participants were screened by telephone prior to study enrollment. Participants were included if they were age 60 or older and if they lived within the geographic boundaries of the NORC. Exclusion criteria included a score of 10 or greater on the telephone version of the Short Blessed Memory Orientation and Concentration Test (Katzman et al., 1983) as these individuals were considered unable to provide informed consent. The needs assessment as well as all phases of the present study were reviewed and approved by the Washington University Institutional Review Board. All study participants were living independently in the community at the time of the assessment. All participants were interviewed in their homes. During the needs assessment (Carpenter et al., 2007) , we screened for potential home modification study participants by asking residents if they had difficulty or were worried about their ability to do their daily activities in their homes. When participants answered yes, the study staff then contacted them by phone. Individuals who reported difficulty performing daily activities as measured by scores of 6 or less on two or more activities on the telephone version of the Functional Impairment Measure ([FIM]; Petrella, Overend, & Chesworth, 2002) were invited to participate in the home modification study. A rolling enrollment of 80 volunteers agreed to participate.
All volunteers who met inclusion criteria and were invited agreed to participate in the study. However, attrition occurred in the sample at each data collection point. Of the 80 subjects enrolled, 77 completed the pretest at baseline, 67 participated in the three-month post-intervention assessment and 37 participated in a two-year follow up. Three participants moved out of the NORC prior to baseline and therefore were no longer eligible to participate. Eight more participants did not complete the first posttest for reasons that included moving, severe mental health issues, death, and family crisis. Two participants who completed the first posttest were excluded from analysis. The first individual exhibited significantly decreased cognition (score of 16 on Short-Blessed Memory Test [Katzman et al., 1983] ); the second was excluded when it was discovered she was 57 years of age. Thus, a group of 67 individuals participated in the first posttest analysis. Thirty of these individuals did not participate in the two-year follow up (second posttest); 13 had moved, 8 were deceased, and 9 were lost to follow up. We compared the participants from the first post test (N=67) to the remaining 37 participants on their baseline scores for key demographic variables. There were no significant differences between the two groups except for gender. A greater proportion of females than males were available for the two-year follow up.
Baseline characteristics of participants are shown in Table  1 . The mean age of the sample was 81.7 years (range 61-95 years). Of the initial 67 participants included in the analyses, 88% were female, 90.7 % were white, and 66.7% were widowed. Most of the participants had completed high school and some college. Approximately 75% lived in a condominium, and nearly 90% reported using a mobility device such as a cane, walker, or wheelchair. Most (73.3%) lived alone.
Measures
In a previous pilot study of home modifications (Stark, 2004) , when older adults gave up an activity due to an environmental barrier, they no longer identified the activity as a potential target for intervention (e.g., if the washing machine was in the basement and they could not navigate the stairs, they did not identify this activity as problematic, even if laundry was an important activity). This led to problems using our proposed primary endpoint, the Canadian Occupational Performance Measure (COPM; Law et al., 1994) , for the current study as the participants often omitted these important or meaningful activities during the assessment. This problem has been attributed to older adults' lack of awareness of the potential benefits of home modification (Pynoos, 1993) . To address this problem, we employed a method previously successful in measuring the activity patterns of older adults (Baum & Edwards, 2001; Everard, Lach, Fisher, & Baum, 2000) that inventories current and desired activity patterns using photographic images as visual cues. We adapted the COPM ratings of performance and satisfaction and added the objective measurement of person-environment fit. This new multi-step assessment procedure, summarized in Table 2 , was used to establish current activity patterns, identify activities that were difficult but important to the older adult, and identify the environmental barriers that influenced that activity (person-environment fit). Although presented elsewhere (Stark, Somerville, & Morris, in press ), the instrument is briefly described in the next paragraph.
To create the new activity inventory, we developed a unique set of 38 photographs depicting activities performed in the home. The photographs served as cues to assist older adults to recall their activity performance. The activities were derived from a previously conducted survey, a review of clinical records of a home modification treatment program, and the pilot study (Stark, 2004) . The items represented basic activities of daily living (ADLs), such as taking a shower or using the toilet; instrumental activities of daily living (IADLs), such as preparing a meal or caring for children; and leisure activities, such as reading or visiting with friends.
As a first step, a sort technique (Cordingly, Webb, & Hiller, 1997; Valenta & Wigger, 1997 ) was used to identify and score current activity patterns. The activity cards were sorted into four categories: 1 = "I do not do and don't want to do, " 2 = "I do now with no problem, " 3 = "I do now with difficulty, " and 4 = "I do not do but wish to do. " Participants were asked to identify any other daily activities in the home that were not represented on the cards. These items were included during the second step of the assessment but were not included in the final activity score calculation. For the activity score, we followed the approach used by the Activity Card Sort (Baum & Edwards, 2001; Everard et al., 2000) . The score calculated is a proportion of difficult activities divided by the total number of activities that the individual needs or wants to do. The total number of activities (termed the based activity score) was computed by first assigning a score of 1 to each "do now, " "do with difficulty, " or "unable to do. " card from the sort. The base activity score was computed as a sum of these scores. Next, a difficulty with activity score was calculated by assigning a value of 0 to those they "do not do but wish to do, " 0.5 to those they "do with difficulty, " and 1 to activities that posed "no problem. " The difficulty with activity score is a sum of these scores. The final activity performance score was calculated as a proportion of the difficulty with activity score divided by the base activity score. Activities that participants "do not do and do not wish to do" were not included in the calculation, eliminating a penalty for individuals who participate in fewer activities. The formula for calculating this score is provided in Table 2 . Cronbach's alpha on all 38 activities for the activity sort was .90 for this sample.
The next step in the process was to focus on the subset of activities from categories 3 (I do now with difficulty) and 4 (I do not do but wish to do). The participant ranked the problematic activities from most to least important. The problems ranked as most important (up to 10) were selected for treatment and rated by the participant. An un-weighted goal attainment scaling approach (Stolee, Zaza, Pedlar, & Myers, 1999) was employed to measure subjective performance and satisfaction with performance. The COPM anchor points of 1 "not able to do it" and 10 "able to do it extremely well" were used to rate performance, and 1 "not satisfied at all" and 10 "extremely satisfied" were used for satisfaction (Law et al., 1994) . Cronbach's alpha for the goal attainment scale adapted from the COPM was .93 in this sample.
The strength of a barrier's influence on performance is a more meaningful measure of person-environment fit than number of barriers in the home (Oswald, Wahl, Schilling, Nygren, et al., 2007) . To quantify a mismatch between the environment's demand character and a participant's performance, an occupational therapist observed the participant performing the activity. Based on this observation, the therapist identified and rated the influence of the barrier on the performance (Chandler, Duncan, Weiner, & Studenski, 2001; Steinfeld & Danford, 1997) . The instrument is scaled to measure whether the barrier resulted in 5 (no activity), 4 (total dependency on another to complete the task), 3 (moderate assistance needed), 2 (minimal assistance needed), 1 (stand by assistance needed or safety risk), and 0 (the client was independent with or without a device). The scores were summed to calculate the total barrier severity influencing participation in the home. Cronbach's alpha for the severity of barrier influence index was .76 in this sample. Thus, four subscores were derived from the assessment: an activity performance score from the sort, a performance score and satisfaction score from the rating session, and a severity of environmental barrier score, or measure of person-environment fit from the performancebased assessment.
Because the intervention was based on a competencepress framework, competence was ascertained using socio- demographic characteristics and screenings of basic abilities using a battery of valid and reliable measures. The assessments and the time they were administered are presented in Table 3 . We assessed visual acuity using the Lighthouse Near Acuity Vision test (Elam, 1997) ; mobility or the ability to rise from a chair, walk 15 feet and return, was ascertained using the Get up and Go test (Mathias, Nayak, & Isaacs, 1986) . Cognition was evaluated using the Short Blessed Memory Test (Katzman et al., 1983) . Strength and range of motion of the upper extremity were assessed using group muscle tests and goniometry and scored as within normal limits, within functional limits, or impaired (Radomski & Trombly Latham, 2008) . Hearing impairment was assessed using a combination of high-and low-pitched sounds. Persons were asked to repeat the sounds "sa, se, si, so, su" while the examiner blocked the view of her lips. Each sound repeated correctly was assigned a score of 1. A score of 4 or less indicated a functional impairment (Edwards et al., 2006) . The FIM was used to measure function in the motor and cognitive domains (Keith, Granger, Hamilton, & Sherwin, 1987) .
The entire assessment battery was completed at baseline (pretest). All measures except the activity subscale (which was used only for developing the treatment plan) were repeated at the first posttest, three months after the installation of home modifications. At the two-year follow up, only the primary outcomes of performance, satisfaction with performance, person-environment fit, and the FIM were repeated (see Table 3 ).
Intervention
The intervention was guided by two important concepts. First, treatment plans were developed based on the competenceenvironmental press framework, which posits that a mismatch between ability and environmental press results in maladaptive performance outcomes (Lawton & Nahemow, 1973) . The home modification intervention was designed to enhance the fit between the older adult with functional limitations and his or her home environment by reducing the influence of environmental barriers. The home modification intervention was also based on client-centred treatment principles. The participants underwent a structured assessment process to identify and rank performance problems according to importance. The participants also reviewed and approved the intervention strategies implemented.
The occupational therapist who provided the intervention for this study was a licensed practitioner with two years of experience in community-based care. An advanced fieldwork student assisted her fo r the duration of the project. The occupational therapist and student were trained by the principal investigator (PI) in home modification approaches. To ensure treatment fidelity (Resnick et al., 2005) , the occupational therapist was monitored by the PI throughout the study via weekly case reviews that included evaluation of treatment plans and on-site observation.
The occupational therapist visited potential participants initially to give them verbal and written information regarding the study and to obtain informed consent. The baseline measures were conducted at the initial and second visit to ease the burden of assessment. All barriers identified during the assessment were documented with photographs.
The intervention was implemented by a team that included the participant, a construction company, family members (if requested by participant), and the occupational therapist. Examples of common problems that the participants identified included difficulty using the toilet and shower and difficulty reaching items. The intervention included a range of typical home modification strategies (Pynoos, 1993) , such as adaptive equipment (e.g., tub bench), architectural modifications (e.g., ramp), major home renovations (e.g., roll-in shower), and training in using the compensatory supports and strategies during daily activities. The plan was based on the therapist's observation of the participant performing the activity. First, the barrier was identified and discussed with the participant. Next, a plan for removing the barrier was developed in consultation with the participant and team members. Client-centredness was preserved by giving the participant choices for removing barriers. For each barrier identified, up to three home modification solutions were presented and discussed using drawings or photos. The client could then choose the solution most appealing to him or her. For example, one participant reported difficulty using the toilet. This individual was observed performing the task in her current environment. The therapist noted the barrier to performance was that the toilet seat was 15 inches too low for her transfer. The solution for this participant was to elevate the height of © CAOT PUBLICATIONS ACE the toilet. The therapist consulted with the contractor regarding options for increasing the height of the toilet and then presented the options to the participant. During negotiation with the participant, the barrier to performance was first discussed (the therapist explained the transfer was difficult because the toilet height was too low). The three solutions and their relative benefits were then presented to the client. The solutions included (1) a new toilet that was 19 inches in height, (2) a raised toilet seat, or (3) a spacer between the floor and toilet base that raised the toilet to a height of 19 inches. In this case, the participant chose a raised toilet seat so she could take the device with her when she traveled. The participants also had the option of refusing the modifications. If this occurred and if it was possible, additional alternative modifications were identified. If the solutions were still not palatable to the participant, the problem was documented as no intervention provided. For all architectural modifications, a construction company whose personnel were trained by the PI on barrierfree design performed all installations. The most common modifications provided included grab bars, handrails, additional lighting, and reacher devices. Less common modifications included providing ramps to enter the home and replacing bathtubs with walk-in showers. All home modifications were provided at no cost to the participant. After the home modifications were installed, participants practiced each activity under the supervision of the occupational therapist until performance was satisfactory to the participant and deemed safe by the occupational therapist. The total number of occupational therapy visits ranged from 3 to 10 (M=5). The average installation time for the modifications and training was 39 days. Cost of equipment, labor, and materials related to home modifications was documented.
Three months after modifications were completed, the same occupational therapist re-administered the posttest assessment battery (see Table 3 ). The three-month period was given to permit the participant time to become accustomed to the new environmental supports. At this posttest visit, the barrier status was noted and photographs of the modifications were taken to verify that the changes had been made.
Two years after the final treatment visit, participants were contacted to participate in a follow-up evaluation of the intervention. Due to previously described attrition, only thirty-seven of the original participants consented to followup. During this single follow-up visit, only the study endpoint measures were repeated.
data analysis
Descriptive statistics were calculated for all study variables. Comparisons of the physical and cognitive changes in the sample were made from the baseline to the first posttest (3 months) using t tests for paired comparisons. We examined the main effect of the intervention on daily activity performance, satisfaction, person-environment fit, and the FIM using a repeated measures analysis of variance. For the subset that completed the second posttest (2-year follow up, n=37), a repeated measures analyses of variance was used to examine the time for each outcome variable (performance, satisfaction, FIM, and magnitudes of environmental barrier). Effect sizes were estimated with partial eta square. Single degree of freedom, repeated contrasts of baseline, first post-, and second posttest scores were computed if the main effect for measurement time was significant (Tabachnick & Fidell, 1989) . We conducted all analyses using SPSS version 15.0.
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Findings
The participants (N=67) identified 719 activities they had difficulty completing and 100 activities they had given up. Table  4 presents the types of problems that participants identified in their current homes. Participants agreed to address 257 of those problems as part of this study. We were able to address an average of 3.9 problems per participant (range 1-7). We considered the proportion of modifications adopted at the first posttest to those recommended by the occupational therapists as the level of adherence (Cumming et al., 2001) . Approximately 80% of the modifications recommended by the therapist were adopted, suggesting adequate adherence to the protocol for detecting a treatment effect. The total number of modifications for the sample was 267. The average cost of the intervention was approximately US$635 (range US$50-US$4,000 dollars) per participant or US$159 per problem. The majority of the sample received modifications ranging in cost from 0-US$500 with 14% receiving modifications that cost between US$500 and US$999. About 10% received modifications that cost US$1,000 or more. The types and frequencies of a sample of most frequently prescribed modifications are reported in Table 5 .
Comparisons of the physical and cognitive changes in the sample were made from baseline measures to the first posttest (3 months) using t tests for paired comparisons. There were no measurable physical or cognitive changes in the sample (see Table 6 ).
For satisfaction with performance, the contrasts indicated there was a significant increase in scores from baseline (M = 5.5, SD = 2.01) to the immediate posttest (M = 7.4, SD = 1.9, F(1, 36) = 55.5, p < .0001). This treatment effect accounted for 61% of the variability in the scores. There was a decrease from the first posttest to the two-year follow-up (M = 7.1 SD = 2.1, F(1, 36) = 6.22, p < .017).
For performance, the contrasts indicate that there was a significant increase in scores from baseline (M = 6.1, SD = 1.6) to the immediate posttest (M = 7.5, SD = 1.6, F(1, 36) = 36.8, p < .0001). This treatment effect accounted for 50% of the variability in the scores. There was no change from the first posttest to the two-year follow up (M = 7.2 SD = 1.6, F(1, 36) = 1.2, p = .27).
For functional independence, as measured by the total FIM score, contrasts indicated that there was a significant increase in scores from baseline (M = 107.4, SD = 7.9) to the immediate posttest (M = 114.5, SD = 5.8, F(1, 36) = 79.5, p < .0001) . This treatment effect accounted for 50% of the variability in the scores. There was no change from the first posttest to the two-year follow up (M = 112.0 SD = 7.65, F(1, 36) = 1.7, p = .20).
For the magnitude of the influence of the environment or person-environment fit, contrasts indicated that there was a significant decrease in the scores from baseline (M = 11.5, SD = 5.2) to the immediate posttest (M = 3.7, SD = 3.0, F(1,36) = 104.0, p <.0001). There was a further decline in the scores (indicating fewer barriers) from the first posttest to the second posttest two years later (M = 3.4, SD = 3.9, F(1,36) = 35.8, p <.0001). These data are summarized in Figure 1 .
Discussion
This client-centred home modification program targeted community-dwelling older adults with functional limitations and daily activity performance problems. The intervention aimed to compensate for the participants' functional limitations by reducing the environmental press they experienced during everyday tasks. The preliminary findings suggest this approach had a positive impact on performance of daily activities. Activity performance measured subjectively (self-rated performance) and FIM scores improved and were maintained for two years post-intervention. Satisfaction with performance improved significantly immediately post-© CAOT PUBLICATIONS ACE intervention, but waned over two years. The initial changes in performance could be attributed to the intervention because there were no significant changes in abilities (e.g., cognition, mobility) from baseline to the first (3-month) posttest. The findings appear to support Lawton's ecological model (Lawton & Nahemow, 1973) which theoretically describes the relationship between older persons and their environments. The ecological model operationalizes activity performance as an outcome of the interaction between an individual's abilities and the press of the environment (Iwarsson, 2005) . This study describes an intervention that focused on reducing environmental press. At the first follow up (3 months), environmental press as measured by the magnitude of the barriers' influence was reduced and selfrated performance was improved. Functional abilities (visual acuity, strength, cognition) did not change.
The results of this study reinforce the growing body of evidence that demonstrates environmental modifications have a positive impact on functional outcomes (Gitlin et al., 2001; Gitlin et al., 2003; Mann et al., 1999) . This study offers new preliminary evidence that a client-centred home modification intervention supports activity performance for a period of two years. The strengths of this preliminary study include the use of a client-centred approach during a home modification intervention. This method appears successful as evidenced by the high adherence rates (Cumming et al., 2001; Devor et al., 1994; Schoenfelder & Van Why, 1997) . The description of how client centredness was operationalized during the occupational therapy process is also important for practitioners. The findings of this study suggest that home modification interventions might produce long-term benefits, a finding that deserves further study in future trials.
There are several limitations to this preliminary study that encourage caution when interpreting the results. The study was conducted with a relatively small sample and did not include a control group. Functional abilities such as strength and vision, while not likely to improve in this population, were only measured at baseline and at the first © CAOT PUBLICATIONS ACE fIguRE 1 Change in self-rated satisfaction with performance over two years (A). Change in self-rated performance over two years (b) . Change in functional Independence Measure scores over two years (C) . Change in environmental press over two years (d).
note. n=37gLM with contrasts all significant at p<.0001 for baseline to post 1. no significant differences between post 1and post 2 for b, C. A statistically significant decrease was observed from post 1 to post 2 for satisfaction (A) and environmental press (d). Charts A & b represent self-reported performance. Charts C&d represent performance based assessments by occupational therapist.
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posttest. There were other limitations to the study design. One potential explanation for the change in performance may be due to attention from the occupational therapist and the desire to please (e.g., the Hawthorne effect [Landsberger, 1958] ). Satisfaction scores did decline from the first (3-month) posttest to the two-year posttest, suggesting that attention from the therapist may have played a role in scores. Another related design flaw that introduces significant bias is the use of a single unblinded rater who was also the treating therapist.
It is also possible that other supportive changes occurred in the home over the course of the study and contributed to these findings. The change in the magnitude of the barriers' influence score did continue to decline even two years postintervention. Only changes noted in the initial treatment plan were photographed and verified at the follow-up visits. It is possible that the participants continued to make changes to their homes. It is important to understand if older adults or their family members continued to compensate for their functional limitations by adding additional environmental support. This question, related to the dose of the intervention, warrants further study. The time points that were used in this study could also have biased the results. It is possible that three months was not sufficient for the participants to become accustomed to the new environmental support. Optimal time points for follow up are not yet known. These flaws in measurement in this preliminary study should be addressed in future trials.
Our sample was skewed toward a fairly healthy, Caucasian population of community-dwelling older adults. Despite their relatively healthy status, these individuals identified a high number of problems performing their daily activities. They demonstrated measurable improvement in activity scores from the intervention. While the small sample limits the generalizability of the study, there are benefits to understanding the effect of home modifications on this group of individuals. This sample represents an underserved group that might benefit from occupational therapy services using a preventative model of care.
While the cost data may be helpful in planning services or future studies, the data should be interpreted with caution. The costs are in 2003 U.S. dollars, differences between the U.S. and Canadian healthcare systems and possible differences between goods and services of the two countries may make generalizations difficult
Despite the limitations of the study design, the results of this preliminary study contribute new findings to the limited body of occupational therapy evidence that supports the use of home modifications. The client-centred approach to assessment and intervention yielded a positive outcome and was validated using objective measures. This study protocol is based on a strong theoretical model and introduces a new approach to measuring person-environment fit.
There is great complexity involved in supporting older adults in their decisions to age in place, thus a great deal more study is required. A randomized, controlled longitudinal study of a larger, more heterogeneous group of older adults is needed. Candidate endpoints that examine other potential health outcomes are also important.
Conclusion
This study of home modifications represents an attempt to enhance our current understanding of the impact of home modifications on the daily activity performance of community-dwelling older adults. These data suggest that older adults who are aging in place can improve their functional abilities with home modifications and thus improve their performance of daily activities. Despite the complexity of providing home modifications, we were able to systematically describe and measure meaningful performance outcomes with high levels of adherence. The surge in the aging population will begin taxing existing healthcare services unless solutions to dealing with the functional losses associated with aging are identified. Compensating for functional loss by providing environmental support appears to be a promising solution. This study joins the small but growing body of evidence suggesting that environmental modifications could forestall institutionalization and allow older adults to age in place. More specifically, we accept the argument of Gitlin et al. (2003) , who maintain that because the majority of older adults live in private housing, reducing disability by improving person-environment fit in the home is an important intervention strategy that deserves further study.
